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Abstract
Background: Although the mandate of recreational facilities is to enhance well-being, many offer foods
inconsistent with recommendations for healthy eating. Little is known regarding recreational facility food
environments and how they might be improved, as few studies exist. The Alberta Nutrition Guidelines for Children
and Youth (ANGCY) are intended to ensure access to healthy food choices in schools, childcare and recreational
facilities. This study investigated awareness, adoption and implementation of the ANGCY among recreational
facilities in Alberta, Canada, one year following their release.
Methods: A cross-sectional telephone survey was conducted from June - December, 2009 (n = 151) with
managers of publicly funded recreational facilities that served food. The questionnaire included 10 closed and 7
open ended questions to assess the organizational priority for healthy eating, awareness, adoption and
implementation of the ANGCY. Chi-squared tests examined quantitative variables, while qualitative data were
analysed using directed content analysis. Greenhalgh’s model of diffusion of complex innovations within health
service organizations constituted the theoretical framework for the study.
Results: One half of respondents had heard of the ANGCY, however their knowledge of them was limited.
Although 51% of facilities had made changes to improve the nutritional quality of foods offered in the past year,
only a small fraction (11%) of these changes were motivated by the ANGCY. At the time of the survey, 14% of
facilities had adopted the ANGCY and 6% had implemented them. Barriers to adoption and implementation were
primarily related to perceived negative attributes of the ANGCY, the inner (organizational) context, and negative
feedback received during the implementation process. Managers strongly perceived that implementing nutrition
guidelines would limit their profit-making ability.
Conclusions: If fully adopted and implemented, the ANGCY have the potential to make a significant and sustained
contribution to improving the recreational facility food environment, however one year following their release,
awareness, adoption and implementation of the ANGCY remained low. A mandated policy approach could offer an
efficacious, cost-effective means of improving the food environment within recreational facilities.
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It is widely recognized that the childhood obesity epi-
demic is primarily driven by unhealthy environments
that promote consumption of energy-rich, nutrient-poor
foods, and that discourage physical activity [1]. The
food or nutrition environment refers to the context in
which consumers purchase food, including the availabil-
ity, cost, quality and promotion of healthy and
unhealthy food choices [2]. The current food environ-
ment has been described as unhealthy and even obeso-
genic [3] because energy-dense and nutrient-poor foods
are readily available, inexpensive, convenient, and heav-
ily promoted. A predominance of unhealthy food envir-
onments has contributed to a high prevalence of dietary
behaviours that increase the risk of obesity among chil-
dren [3]. School-based studies, by contrast, have shown
that healthy food environments foster good dietary
behaviours [4-7] and appropriate body weights among
children [5,6] and as such, there is significant momen-
tum across North America to improve school nutrition
environments. Many, however, overestimate time spent
in school, which in reality accounts for 20% of chil-
dren’s waking hours over the course of a year [8]. That
this figure leaves 80% of time unaccounted for suggests
a need to focus on obesity prevention in other settings
[8]. The current focus on school-based initiatives
ignores the broader context of unhealthy food environ-
ments [9] where less advantaged children, in particular,
continue to be exposed to conditions that promote
unhealthy dietary behaviours [10,11]. A predominance
of healthy food environments throughout communities
will help to reinforce healthy eating behaviours (i.e. eat-
ing patterns consistent with recommendations in Eating
Well with Canada’sF o o dG u i d e ) learned in school,
ensure that intake of less healthful foods (i.e. foods with
a high calorie, fat, sugar and/or sodium content, and a
low micronutrient content) is not displaced from school
to community food environments, and maintain and
accrue further health benefits.
Although the mandate of recreational facilities is to
enhance well-being, many offer foods inconsistent with
recommendations for healthy eating [12-14]. To this
end, municipalities are being encouraged to improve the
nutrition environment within recreational facilities
[15-20], and some mandated policies now exist [21,22].
The Canadian province of Alberta has included volun-
tary nutrition guidelines for recreational facilities in the
Alberta Nutrition Guidelines for Children and Youth
(ANGCY). Released in June, 2008, the ANGCY are
intended to promote child health in Alberta by equip-
ping facilities and organizations with the tools they need
to ensure children and youth have access to healthy
food choices within a variety of settings, including
schools, childcare and recreational facilities [17].
There are very few published studies of recreational
facility food environments [12-14,23-25]. Additional data
would be timely and relevant, as several jurisdictions
have recently initiated action to improve recreational
facility food environments [17,21-24,26,27]. The
ANGCY represent a novel public health intervention
with relevance for health policy in many nations. There-
fore, we sought to investigate whether, and to what
extent recreational facilities in Alberta were aware of,
and had adopted and implemented the ANGCY, and the
barriers to their adoption and implementation. We
define awareness as having knowledge of the ANGCY,
adoption as a one-time mental decision to follow the
ANGCY, whereas implementation refers to multiple acts
that must be repeated over time to put the decision into
practice [28]. The specific objectives of this study were
three-fold: 1) to describe the organizational priority for
healthy eating, 2) to assess awareness of, adoption and
implementation of the ANGCY and 3) to describe bar-
riers to adopting and implementing the ANGCY in
recreational facilities.
Methods
Theoretical framework
Greenhalgh’s multi-tiered model of diffusion of complex
innovations within health service organizations (Table 1)
and Prochaska and Velicer’s transtheoretical model of
change [29] constituted the theoretical framework for
the study, and were used as a basis to structure data
generating, analysis and interpretation [30]. Developed
on the basis of an extensive meta-narrative review draw-
ing on literature from 13 research traditions, Green-
halgh’s framework identifies nine key domains in which
factors influencing diffusion are found. These domains
encompass many aspects of Rogers’ Diffusion of Innova-
tions theory, while excluding those that have little
empirical support [30]. Innovations in public health are
increasingly comprised of complex, multicomponent
interventions and policies, where the unit of adoption is
a group or organization [31], and therefore adoption
and implementation of nutrition guidelines within
recreational facilities was viewed as an appropriate con-
text in which to apply Greenhalgh’s model.
Stage of change is the central organizing construct of
the transtheoretical model of change, which describes
behaviour change as a progression through a series of
five stages [29,32]. During the first two stages of pre-
contemplation and contemplation there is a movement
from not intending to take action to change to consider-
ing it. In the preparation stage, action is intended in the
very near future or small changes may have already
been made. Those in the action stage have made change
less than 6 months ago, while those in the maintenance
s t a g eh a v em a d ec h a n g em o r et h a n6m o n t h sa g oa n d
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to describe the behaviour of individuals, the model has
been applied to the field of organizational change on the
basis that change in individual organizational member’s
behaviour is the core of organizational change [32]. The
theory can be readily integrated with diffusion theory as
early adopters are more likely to be in later stages of
change. The theory was therefore used within the cur-
rent study to determine whether, and to what extent
recreational facilities had adopted and implemented the
ANGCY.
Data collection
A cross-sectional telephone survey was conducted from
June-December, 2009 with managers of publicly funded
recreational facilities in the province of Alberta, Canada.
This timing was important to capture an early perspec-
tive of adoption and implementation of the ANGCY
(approximately one year following their release). Letters
were sent to a random selection of 408 of the approxi-
mately 1275 publicly funded recreational facilities in
Alberta informing them about the study and inviting
their participation. Facilities were eligible if they pro-
vided food through vending machines and/or conces-
sion-based food service. Interviewers called each facility
and asked to speak with the facility director or manager,
as they were likely to have made decisions pertaining to
adoption and implementation of the ANGCY and would
be better able to respond from an organizational per-
spective. When facility managers were unavailable,
another manager who could provide this perspective
was interviewed. A maximum of three attempts were
made to contact a representative from each facility
within the study time frame. The same three individuals
conducted all of the telephone interviews. Interviewers
were trained together and adhered to a standardized,
structured interview protocol. Following completion of
five interviews, interviewers met as a group to review
the survey protocol and to discuss issues of concern.
The questionnaire was designed to be completed in
less than 10 minutes and included 10 closed and 7 open
ended questions to assess the organizational priority for
healthy eating, awareness of, adoption, and implementa-
tion of the ANGCY using a diffusion lens [28,30]. The
first section was oriented around the hypothesis that
facilities that placed a greater priority on healthy eating,
as indicated by the presence of nutrition policies and
initiatives to improve the nutrition environment, would
be more likely to adopt the ANGCY (diffusion domain:
attributes of the innovation). The next question was a
filtering question and asked whether the respondent had
heard of the ANGCY. The survey was stopped at this
point if they had not. Subsequent questions focussed on
the involvement of a champion and how participants
first learned of the ANGCY (diffusion domain: commu-
nication and influence). Diffusion theory describes adop-
tion and implementation as staged processes, and
t h e r e f o r ew es o u g h tt oc h a r a c t e r i z et h es t a g eo fo r g a n i -
zational change by asking whether respondents had
made ANGCY-motivated changes, and to describe their
intent-to-use the ANGCY in terms of the stages of
change construct [29]. Facilities in stages 3-5 (prepara-
tion, action and maintenance) were classified as adop-
ters, while those in stages 3-5 who had made ANGCY
motivated change were deemed to have implemented
the ANGCY. Most of these closed ended questions
requested respondents to choose among three options:
yes, no, or unsure, and were phrased using language
Table 1 Major components of the theoretical framework [30]
Framework components Description
Attributes of the innovation Perceived attributes of the innovation explain much of the variance in adoption rates.
Elements of the
user system
Organizational antecedents
for innovation
General features of the organization that make it more or less innovative.
Organizational readiness for
innovation
Factors that influence the organization’s readiness and/or willingness to adopt a specific
innovation.
Adopter characteristics Characteristics of adopters and their interactions with the innovation in the adoption process.
Implementation process Specific steps taken to put the adoption decision into practice.
Processes of assimilation Assimilation is a lengthy process, encompassing adoption and implementation. It is not linear,
organizations may move back and forth between initiation, development and implementation of
the innovation.
Communication and
influence
Diffusion and dissemination
The means of spreading the innovation lie on a continuum from passive diffusion to active
dissemination.
Outer context External influences on the organization’s decision to adopt an innovation and efforts to
implement it.
Linkage among components
of the model
Connections that facilitate movement of the innovation from the resource system to the user
system.
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Survey [33]. Open ended questions were intended to eli-
cit participant’s free-flowing ideas regarding factors that
influenced their adoption and/or implementation of the
ANGCY, and to obtain additional details regarding their
responses to closed ended questions, and were therefore
not theory-based. In some cases, responses to filter
questions determined whether subsequent contingency
questions would be asked [34], thereby providing a pur-
poseful sample for several questions.
Content validity (appropriateness of constructs, lan-
guage, length, clarity, organization) was established
based on expert review by two scientists who were
involved in the development of the ANGCY and by four
experts in public health nutrition, childhood obesity,
psychometrics and the recreational facility environment.
Upon their recommendation, small changes were made
to rephrase some questions and to the order in which
questions were asked. A copy of the complete survey
can be accessed in the additional file (see additional file
1: Telephone Survey). The survey was reviewed and
approved for use by the Human Research Ethics Board
at the University of Alberta and respondents provided
verbal consent to participate.
Data analysis
Descriptive analyses were conducted to summarize all
quantitative variables. Chi-squared tests examined the
relationship between independent (whether someone
was in charge of food service, rural/urban location, the
priority of healthy eating, change in the priority of
healthy eating in the past year, existence of nutrition
policies, and the presence of a champion of the
ANGCY) and dependent variables (awareness, adoption,
and implementation). Responses of unsure were classi-
fied as missing. Analyses were performed using Stata
(version 11; StataCorp LP, College Station, Texas).
Results were considered significant at p < 0.05.
Greenhalgh’s model provided the basis for development
of a coding and categorizing scheme, and operational defi-
nitions for the codes and categories. The final scheme was
inspected by an expert in health promotion and nutrition
for congruence with the elements of the theoretical frame-
work. A single investigator (DLO) used principles of direc-
ted content analysis [35]to analyse responses to open
ended questions according to the theoretically-derived
coding and categorizing scheme. Categories were not
further integrated into themes, as this level of abstraction
was not consistent with the goals of the study.
Results
Participation
Of the 408 facilities contacted for participation, 44 were
deemed ineligible because they did not serve food or
beverages. Of the remaining 364 facilities, 18 declined to
participate for the following reasons; five declined
because there was no one knowledgeable about food
service available to answer the survey, four declined
because they were not interested in completing a survey,
three declined because they were undergoing renova-
tions, and six did not provide a reason for not wanting
to participate. In total, 151 facilities were reached by
phone, met the inclusion criteria, and agreed to partici-
pate, representing a response rate of 41%. Twelve per-
cent of the approximately 1275 publicly funded
recreational facilities in Alberta participated in the tele-
phone survey, however provincial officials and the
Alberta Parks and Recreation Association estimate that
only approximately 1020 recreational facilities in the
province serve food (i.e. 80% of all publicly funded
recreational facilities), therefore the true participation
rate may have been closer to 15%.
Characteristics of the study sample
Seventy five percent of surveys were completed by indi-
viduals employed at the managerial level within each
recreational facility, whereas 18% were completed by
individuals working at a managerial level or higher (eg.
councillor or mayor) within the community who were
knowledgeable about the food service within their local
recreational facility. Notably, 39% of facilities had an
individual who was responsible for food service within
the organization (Figure 1). Relatively balanced repre-
sentation of rural (39%) and urban (61%) facilities was
achieved. To simplify reporting of results, participants
are referred to as respondents or managers, although a
small proportion (7%) were not managers.
Knowledge of the ANGCY
One half of managers in the study sample had heard of the
ANGCY (Figure 2). None of the quantitative independent
variables were associated with awareness of the ANGCY.
The factors that contributed to knowledge of the ANGCY
were found within the communication and influence
domain of Greenhalgh’s framework [30]. Processes of dif-
fusion (in which spread of the ANGCY is unplanned and
informal) were mediated by word of mouth (via children
and adults), media and independent information seeking.
Active dissemination (in which the ANGCY are spread via
formal, planned strategies) occurred through formal edu-
cational events, receiving the ANGCY in the mail, emails,
information provided in the workplace and via the provin-
cial health board. The most common way that respon-
dents who answered this question and were aware of the
ANGCY (n = 66) found out about them was through the
recreational facility in which they worked (n = 18), receiv-
ing the ANGCY binder in the mail (n = 11), and through
word of mouth from both children and adults (n = 9).
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Page 4 of 12Figure 1 Nutrition policies and practices of a sample of recreational facilities in Alberta (n = 151).
aThis question was only asked of those
who had heard of the ANGCY (n = 76), and therefore the 75 facilities that had not heard of the ANGCY were classified as “unsure”. The question
was worded as: “Is there someone within your organization who is very involved in promoting the guidelines?” This individual was deemed an
ANGCY “champion”, and may or may not have been promoting the ANGCY as part of their job-related duties.
bRefers to changes in the past
year only. ANGCY, Alberta Nutrition Guidelines for Children and Youth.
Figure 2 Proportion of recreational facilities that were aware of, and had adopted and implemented the ANGCY (n = 151).
aAdoption is
defined as facilities in stages 3-5 of the transtheoretical model (preparation, action, maintenance) [29].
bImplementation is defined as facilities in
stages 3-5 of the transtheoretical model that had made ANGCY-motivated changes to improve nutritional quality. ANGCY, Alberta Nutrition
Guidelines for Children and Youth.
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tent of the ANGCY.
Priority of, and action to support healthy eating
Healthy eating was a low priority for 32% of recreational
facilities, a medium priority for 50%, and a high priority
for 13% (5% unsure). For most, this priority had stayed
the same (50%) or had increased (44%) over the past
year. This priority translated to action for 51% of facil-
ities where specific steps had been taken in the past
year to improve the nutritional quality of foods offered
(i.e. foods high in essential nutrients) (Figure 1). A small
fraction of these changes (11%) were motivated by the
ANGCY (Figure 1).
Nutrition policies
Nineteen percent of managers indicated that they had
nutrition policies within their recreational facilities (Fig-
ure 1). These policies are summarized in Table 2. It is
not clear how many policies each facility had, as man-
agers were asked to provide examples of policies and
not complete lists.
ANGCY adoption and implementation
Fourteen percent of facilities were classified as adopters
(Figures 2 and 3). Facilities were more likely to adopt the
ANGCY if someone in their facility was actively promot-
ing the guidelines (indicating the presence of a “cham-
pion”)( p=0 . 0 0 3 ) ,a n di ft h ep r i o r i t yf o rh e a l t h ye a t i n g
had increased in the past year (p = 0.01) (Table 3). There
was also a trend for facilities to be more likely to adopt
the ANGCY if they had nutrition policies (p = 0.08).
Six percent of facilities were deemed to have imple-
mented the ANGCY (Figures 2 and 3). Facilities were
more likely to have implemented the ANGCY if they
had nutrition policies (p = 0.03) and if someone in their
facility was actively promoting the guidelines (indicating
the presence of a “champion”) (p = 0.04) (Table 3). Con-
versely, facilities were less likely to implement the
ANGCY if the priority for healthy eating was medium
to high (p = 0.04).
Barriers to adopting the ANGCY
Barriers to adopting the ANGCY corresponded with
domains of Greenhalgh’s framework related to the
attributes of the innovation and the inner (organiza-
tional) context (Table 1) [30].I ti sl i k e l yt h a tb a r r i e r s
also existed within other domains of the framework,
however the format of the interview (i.e. brief tele-
phone survey) was more suited to uncovering more
immediately evident micro and meso level barriers
encountered on a daily basis, than more distal macro
level barriers that may have existed within other
domains of the framework.
1) Attributes of the ANGCY
Relative advantage and risk Managers felt very
strongly that adopting the ANGCY would put them at
an economic disadvantage and decrease profit. Respon-
dents framed their responses in two distinct ways. One
group spoke of the higher costs associated with supply-
ing healthy foods, stating that it is “too expensive... to
serve healthy food”. The other group framed their eco-
nomic concerns in terms of the demand side of the
financial equation, and felt that “the products that are
not healthy sell better”.
Compatibility Perceived incompatibility of the
ANGCY with organizational mandates was an impor-
tant barrier to adoption. Managers correctly perceived
Table 2 Nutrition practices and policies described by a sample of managers of recreational facilities in Alberta
Changes to improve nutritional quality
a Areas addressed by nutrition policies
a
Substitution of less healthy for more healthy items (eg. granola bars
replace chocolate bars, baked chips replace fried chips, milk replaces soft
drinks)
Availability of healthy options
b (eg. minimum percentage of healthy
options, removing unhealthy options, substitution of healthy for
unhealthy options)
Addition of healthier items (eg. sandwiches, salads, fruit, milk added to
menus)
Specific nutrients and food groups (eg. no trans fats, low sugar)
Removal of less healthy items (eg. removal of chocolate bars, chips, sugar
sweetened beverages)
Aesthetics (eg. healthy foods attractively and prominently displayed)
Using healthier preparation methods (eg. baking instead of frying,
healthier cooking oils)
Pricing (eg. healthy foods competitively priced)
Bringing in vendors perceived to offer healthier choices (eg. Pita Pit,
Booster Juice)
Provision of information (eg. menu labelling, food rating systems)
Portion size (eg. reduced portion size)
Allergies and food safety (eg. no nuts, no food from home)
aApplicable to vending machines and/or concession-based food vendors.
bThere was a wide range in the proportion of healthy to unhealthy items permitted.
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dren’s dietary behaviours, whereas they described their
own operations as “driven by revenue” and as “more
concerned about pool safety [than about using the
ANGCY]”. Some resented the attempted imposition of
a food-related mandate, believing that “parents should
not be buying these [unhealthy foods]” and that “it
[was] not up to [them] to be the food police”.F o r
others, food service was not even “on the radar”.T h e i r
food service was contracted out and therefore they felt
they “[did not] have control over food in [their] facil-
ities”,a n dt h a t“[adoption of the ANGCY] has to be up
to the providers”. Therefore, to the extent that the
ANGCY were perceived to promote goals that did not
coincide with their own, managers regarded the
ANGCY as incompatible with food service in recrea-
tional facilities.
Several managers expressed reluctance to implement
the ANGCY because they either did not serve many
children or served more than the child/youth
PreͲ
contemplation
75%
Contemplation
11%
Preparation
11%
Action
2%
Maintenance
1%
Figure 3 Organizational stage of change according to the transtheoretical model (n = 151) [29,65]. Stage 1: Pre-contemplation (have not
thought about using the ANGCY); Stage 2: Contemplation (thinking about using the ANGCY); Stage 3: Preparation (planning programs and/or
taking steps toward using the ANGCY); Stage 4: Action (currently promoting and using the ANGCY and have started some programs, < 6 mos);
Stage 5: Maintenance (currently promoting and using the ANGCY and have started some programs, > 6 mos). ANGCY, Alberta Nutrition
Guidelines for Children and Youth.
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ANGCY to be incompatible with their customer mix.
Complexity Managers perceived that the ANGCY
would increase the complexity of their operations
because they believed healthier foods required additional
preparation time, were less convenient and had shorter
shelf lives than their traditional product mixes. This
complexity presented a barrier to ANGCY adoption.
2) The inner (organizational) context: Organizational
antecedents and readiness for the ANGCY
Technical capacity and dedicated time/resources
Resource limitations were perceived as problematic with
respect to adopting the ANGCY. Several managers indi-
cated that they “just have vending machines, so it is dif-
ficult to offer healthy choices”, while others said that
“time and staffing issues” were influential.
Absorptive capacity for new knowledge, managerial
attitude toward change, tension for change Cultural
norms and expectations were highly influential with
respect to the intent-to-use the ANGCY. Managers
believed that “people love fries and burgers and that’s
what they want in a hockey rink”, and this belief
guided the provision of food. They also found it “really
h a r dt og e tp e o p l et ow a n tt oc h a n g e ”,a ss t a f fa n d
customers alike seemed content with the status quo.
Thus, some managers did not use the ANGCY because
they wanted to maintain organizational stability, and
avoid the additional effort required to find, interpret
and integrate new knowledge into the organization.
They did not perceive having made a deliberate deci-
sion to serve unhealthy foods. Rather, cultural norms
had become so entrenched that managers did not per-
ceive that their food service practices were incompati-
ble with wellness and were contributing to broader
social ills. In short, they did not experience any tension
for change.
3) No barriers
Notably, some managers who had not adopted the
ANGCY could not identify any barriers preventing them
from doing so.
Barriers to implementing the ANGCY
Barriers to implementation corresponded with elements
of Greenhalgh’s framework related to the attributes of
the innovation and the implementation process (Table
1) [30]. Although common barriers to adoption and
implementation existed (eg. profitability), the way in
which participants discussed these barriers differed
according to whether they were asked to describe bar-
riers to adoption versus those affecting implementation.
1) Attributes of the ANGCY
Compatibility Perceived incompatibility of the ANGCY
with customer expectations and profit-making emerged
as a unifying theme that integrated findings from all
aspects of the framework. As summarized by one man-
ager: “Unhealthy foods are big sellers. Fried foods like
french fries are cheap to buy. People have a perception
of what foods they want. If people are watching a
hockey game they want burgers and fries, not a salad.
The operator needs to provide foods that people want.
If everyone wanted salad you would make salad”.
Relative advantage, complexity, task issues To the
extent that managers perceived that “healthier food
[was] not as profitable”, was less convenient, less avail-
able from wholesalers, spoiled more quickly and
required more effort to prepare than unhealthy foods,
they regarded their new ANGCY-inspired product mix
as inferior to their previous one. These qualities of
healthy items also made them more complex to work
with, and less compatible with the performance of tasks
than unhealthier options, further eroding managers’
desire to provide healthier options.
Table 3 Characteristics of recreational facilities that adopted and implemented the Alberta Nutrition Guidelines for
Children and Youth (n = 151)
Proportion of facilities that adopted the
ANGCY
Proportion of facilities that implemented the
ANGCY
Someone in charge of food service 17% 9%
Urban location 17% 9%
Medium to high priority of healthy eating 16% 4%
a
Priority of healthy eating increased in the
past year
22%
b 10%
Have nutrition policies 24% 17%
c
Presence of a “champion” 67%
d 44%
e
ap < 0.05 relative to facilities that had a low priority for healthy eating (13%)
bp = 0.01 relative to facilities where the priority for healthy eating had not increased in the past year (8%)
cp < 0.05 relative to facilities that did not have nutrition policies (4%)
dP < 0.01 relative to facilities that did not have a “champion” (23%)
ep = 0.01 relative to facilities that did not have a “champion” (11%)
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prove to be, their contribution to improved health out-
comes are primarily of a long-term nature, and recrea-
tional facility m a n a g e r sa r eu n l i k e l yt oh a v et h e
opportunity to observe these benefits. Although shorter-
term benefits might be evident in the form of increased
sales of healthy items, this was not yet the case. Instead,
managers became discouraged because “healthy food
was not selling”, and children were instead purchasing
unhealthy items from nearby convenience stores,
thereby eroding their own sales.
2) The implementation process
Feedback Despite managers’ best efforts to implement
the ANGCY and incent purchase of healthy items
through pricing strategies, children continued to pur-
chase unhealthy items. These purchasing patterns acted
as a form of negative feedback that suggested to man-
agers their efforts were futile: “The other thing we have
noticed is, since there is a discretionary income for kids
nowadays, they will pay $8 for a poutine even if the
healthier options are competitively priced. Unless we go
to extreme prices that’s what’s going to happen”.
3) No barriers
Notably, some managers who had implemented the
ANGCY could not identify any barriers to implementing
them.
Discussion
These findings demonstrate that awareness (50%), adop-
tion (14%), and implementation (6%) of the ANGCY
were low among this sample of recreational facilities
approximately one year following their release. Similarly,
evidence from the Treatment Improvement Protocols
(TIPs) evaluation project suggests that awareness of gov-
ernment-developed best practice guidelines for sub-
stance abuse treatment spread slowly, as only 45% of
professionals working in the substance abuse field were
aware of the TIPs approximately seven years following
their release [36]. Diffusion of tobacco control policies
was also a lengthy process [37]. Initiatives to address
recreational facility food environments are very recent
[23,24], change will require support and thus it may not
happen quickly [13,14]. Awareness of the ANGCY on
the part of recreational facilities may actually be high
relative to the short period of time that has elapsed
since their release, and considering the fact that few
resources were directed toward dissemination.
Although just over half of facilities had made changes
to improve the nutritional quality of foods offered, only
a small proportion (11%) of these changes were moti-
vated by the ANGCY. This survey was not intended to
assess the extent or fidelity of implementation of the
ANGCY, however open-ended responses suggest that
implementation was incomplete. Notably, adoption and
implementation were more likely among facilities with
an “ANGCY champion”,af i n d i n gc o m m o ni nm a n y
other contexts [38,39]. Facilities with nutrition policies
appeared to be more likely to adopt and implement the
ANGCY, although it is not clear whether these policies
were precipitated by, or existed prior to ANGCY adop-
tion. These findings demonstrate that creating nutrition
guidelines does not in itself constitute a sufficient stimu-
lus for widespread change within the food environment
of recreational facilities in the first year following their
release. Similarly, awareness [40] and even adoption [41]
of practice guidelines in other settings also did not guar-
antee their implementation. An important strength of
the current study is its use of a mixed questionnaire
which enabled further exploration of the distinct bar-
riers to adoption and implementation of nutrition guide-
lines in this context.
It is unclear why facilities were less likely to imple-
ment the ANGCY if the priority for healthy eating was
medium to high. Among the nine facilities deemed to
have implemented the ANGCY, six indicated that
healthy eating was a low priority. As was the case for
adoption, it is possible that the change in priority is
more relevant to implementation than the absolute
priority, as the priority for healthy eating had increased
among six of the nine implementers, and was
unchanged in the other three. Furthermore, the survey
was not designed to assess the extent of change made.
Therefore, although these facilities had made ANGCY-
motivated change, it is possible that these changes
were minor, consistent with a low priority for healthy
eating.
An extensive body of research supports the notion
that the key attributes of innovations, as perceived by
potential adopters, account for a significant proportion
of the variability in adoption rates [30]. Although other
factors were also important, perceived negative charac-
teristics of the ANGCY were consistently described as
barriers to their adoption andi m p l e m e n t a t i o n .T h e s e
perceptions were strongly driven by the constructs of
relative advantage and compatibility [28,42], in which
managers perceived that adopting and implementing the
ANGCY would limit their profit-making ability. Given
managers’ limited knowledge of the ANGCY it is possi-
ble that some of these negative perceptions may be
amenable to change through the provision of training
and technical assistance [43] to enhance understanding
and application of the ANGCY.
Food choices are primarily made on the basis of taste,
cost and convenience, and to a lesser extent, health and
variety [44,45]. Individuals vary in the importance they
ascribe to each of these dimensions [44,45], however
children are particularly vulnerable to external influ-
ences because they fail to take into account the future
Olstad et al. BMC Public Health 2011, 11:423
http://www.biomedcentral.com/1471-2458/11/423
Page 9 of 12consequences of today’s unhealthy dietary choices
[46,47]. In this study, the perceived higher costs of
healthy foods emerged as a particularly salient barrier
that limited the marketability, and hence the availability,
of healthier options. This finding was not surprising, as
one of the most powerful ways to modify food pur-
chases is to change food pricing [48-51]. Indeed, when
healthier foods are substituted for less healthy foods at
competitive prices in both cafeterias [52] and vending
machines [53-55], children’s purchases of healthier
foods increases with no loss of revenue [56]. The threat
of reduced profitability was also an important barrier to
providing healthier food options in other studies of
recreational facilities [13,14,23-25], however in spite of
these fears, many recreational facilities intended to con-
tinue to offer healthier options [14,23,24]. This suggests
that concerns related to profitability need not preclude
adoption and implementation of the ANGCY.
Given that financial considerations figured promi-
nently into the decision of managers not to adopt and
implement the ANGCY, recreational facility managers
could consider raising prices on less healthful foods to
compensate for lowered prices of healthful options, and
stipulate that food contractors do the same within nego-
tiated contracts. This strategy may encourage substitu-
tion of healthy for unhealthy items while maintaining
revenues [52,57]. In addition, environmental changes
that increase availability and promotion of lower fat
foods lead to greater purchase of these items among
adolescents, with no adverse effects on school revenues
[58]. Thus, pricing and environmental modifications
analogous to those recommended in the ANGCY may
act in a complementary manner to support purchase of
healthy items by children without adversely affecting
food service revenues. Success will, however, require a
fundamental shift in the managerial role, from one in
which managers simply respond to consumer demand,
to one in which they endeavour to shape demand by
actively manipulating food availability towards a heal-
thier mix.
Findings from this study suggest that recreational
facility managers may not recognize the contribution
made by unhealthy community nutrition environments
to childhood obesity. Instead, some managers held to a
personal responsibility frame, holding parents responsi-
ble for what is a predictable response to toxic environ-
mental conditions [59]. Strategies to improve problem
recognition should therefore be enacted prior to pro-
ceeding further with ANGCY adoption and implementa-
tion [43].
The dissemination strategy adopted by the provincial
government for recreational facilities included mailing
ANGCY resource binders to municipalities, presenta-
tions by government staff at educational events and
posting the guidelines on the internet. Reliance on mail-
ings and presentations has proven ineffective in other
dissemination studies [41,60-62], and appears to have
had limited efficacy in this context as well. Conversely,
comprehensive, resourced dissemination guided by theo-
retical constructs similar to those underlying the current
study has been successful [41]. Awareness and uptake of
the ANGCY might be improved in recreational facilities
by adapting successful dissemination strategies used in
other settings. It is also possible that the time frame
used in this study may have been too short to see wide-
spread awareness, adoption and implementation of the
ANGCY.
Conclusions
It is ironic that the very places where children go to be
active may be perpetuating the problem of obesity by
providing little access to healthy food options [12-14].
This study is one of few published accounts of adop-
tion and implementation of nutrition guidelines in
recreational facilities [14,23,24,63]. If fully adopted and
implemented, the ANGCY have the potential to make
a significant and sustained contribution to changing
recreational facility food environments, however one
year following their release, awareness, adoption and
implementation of the ANGCY remained low. Findings
from this study suggest that further raising the priority
of nutrition, and motivating action to address the
nutrition environment within recreational facilities
under a voluntary approach will be a significant,
resource-intensive challenge given manager’sf e a r so f
reduced profitability. In contrast, a policy-based
approach has significant potential to improve the
nutrition environment within recreational facilities in a
cost-effective and timely manner. Future studies are
needed to investigate the efficacy of interventions to
stimulate increased uptake of nutrition guidelines in
this context, and to determine their impact on food
service revenues. Recreational facilities serve large
numbers of children and youth, and therefore imple-
mentation of nutrition guidelines in this setting can
help to improve children’s dietary behaviours at a
population level.
Limitations
It is not clear to what extent these observations reflect
the entire population of publicly funded recreational
facilities in Alberta, however a larger sample size was
not attainable within the timelines used to define early
adoption. Future studies should anticipate challenges
related to contacting and recruiting rural facilities,
which may rely on part-time, volunteer staff. Alberta
has 1275 publicly funded recreational facilities, however
the number of facilities that serve food is unknown.
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Association estimate that approximately 80% of the
1275 serve food, suggesting that we sampled 15% of the
relevant population with a response rate of 41%. In
addition, we used random sampling to provide protec-
tion against sampling bias [64]. We considered whether
the inferences made would differ if our estimates were
off by a margin of error of ± 7.5% with a 95% confi-
dence interval (based on a population of 1275 recrea-
tional facilities). Under this scenario, 95% of the time
the true proportion of facilities who have heard of the
ANGCY would range from a low of 42% to a high of
58%. Similarly, the true proportion of adopters might
range from 6% to a high of 22%, with implementers
constituting between 0% and 14% of facilities. Thus,
even under the worst case scenario, study findings of
low levels of awareness, adoption and implementation of
the ANGCY remain robust.
Given the limited nature of the qualitative data col-
lected in this study, we were unable to fully assess the
fit of Greenhalgh’s framework in this context. The fra-
mework did provide a good fit for the data, however we
noted several areas of overlap among subcategories, sug-
gesting there may be areas in which the model can be
rendered more concise for application in this setting.
Findings from this study will be used to select a purpo-
seful sample for a subsequent, in depth exploration of
adoption and implementation of the ANGCY, thereby
enabling a thorough exploration of the utility of Green-
halgh’s model in this context.
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